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® Combination therapy using anti-tumor monoclonal antibodies and/or Immunotoxlns with 
interieuktn-2. 

© Anti-tumor activity in humans can be augmented by administering to the mammalian host a pharmacologi- 
cally effective amount of mammalian IL-2 and at least one immunotown that binds selectively to human tumor 
cells and/or at least one monoclonal antibody that binds selectively to human tumor cells. The IL-2 and 
^immunotoxin and/or antibody are preferably administered separately to the host. The compositions and 
medications of the invention are useful for prophylactic or therapeutic treatment of such cancers as ovarian and 
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. e . w r ant. TUMOR MONOCLONAL ANTIBODIES AND/OR IMMUNOTOXINS 
COMBINATION THERAPY USING ANTI-TUMOR MONUW-w 

WITH INTERLEUKIN-2 



or other 
Then called T cell 



, <c . - o ~n, na .. 0 n s' .nterieuwn-2 ans a; leas: one monoclonal antibody 
•** invemion ,e!a: " '° ase t - " -ne irW or aroshviacw antnumor treatment o< 

and or inwnunoioxm directed s;ams: tumo. ceils «n .ne ,ner«o-u. s . 3 ~ . 

-nerr.maK us.na s.mu«aneo u£ or alternate acm-n^at-on c* iy(ronorytes thal ,„ duC es 

, M ^-2 «v». a , m o.,o.ne ^^^ t^'U, 
, o-^eravc. o^ an:.gen or nvtogen MM L^VS^SS," 193 1997-1 008 

£ogn£ . ~odu.at.ng a v«,y * ***** - ^ ^^2^2 £ ^ ,, 2 . pr0d . jcing 

* ^1° wJTiyw or nauve molecule nas oeen reoiaced with a neuira. am.no sod. 

•= V£7Z™««™. U.S SrNo, ,530,87 and ^69,90 ,,^ ^, ^thods for 

, Ton^S accept aaueoos vehicle composed of ox,d,zed m.crobial.y produced 

- ^nann°2 ^ ^ noted as uselu. in conation with cytotox-c chemotherapy or ntmm* or 

rJie veatrnen: of mal.gnant or pre-ma.,gnanl diseases .n a direct the wc or ^uvant e«.ng or 
... compination with other .mmune-mcdulating drugs, Ivmphokmes .e.g.. IL-1. IL-3. CSF-1 and IFNs). 
n^iuraiiv <yx'jrrir>a or inducible anti-cellular toxins. 

S^Sg 2d h,s coworkers have shown mat sysiemic adm.n.strat.on of «o"J«* « " g 1 

- coses causes regression of establrshed metastatic cancers in m,ce (Rosenberg et Jg<™7 
16 -11^188)^. in conjunction with .vrnphokine-activaied killer celts (Rosenberg S t aU^ §2L± 
£! SssrW^^ 1492 '- and tumor-infinrating lymphocytes (Rosenberg et al.. Science (1986) 

^ ta i£^tar. have been numerous reports 0, munne monoclonal antibodies that interact 
3 . w,th ^aTbrei cancer associated antigens, In these reported studies, mice ^ 
boosted with human milk tat globule proteins, breast cancer ce.. lines or breast can«r^rnb^.e ma* 
Smune spfenocytes were fused with mouse myeloma cells and hybndomas were seized based on some 
StTot^uresuperr^ 

dancer <1981) 28:17-21: Yuan. 0..et aC^ i^^^S^oc^^f.^^!^^ 

* " 9 Mof^SrS^nvestigators at.Cetus <*poration nave disr»vered murine tnonoctona. »«bodte tat 
^ breast cancer ceUs. are fcGs orlgMs^. ^conjugated fcnon A c^to 
iorm an immunotoxin. exhibit a tissue culture inhibitory dose whjch results Mjn 55% of eonwl 
Protein synthesis (TCID 50%) at immunotoxin concentrates of less tan ajout 10nM against aT bottom 
« c7mCF-7. CAMA-i. SKBR-3. or BT-20 ceUs. These antibodies are descnbed more fully m EPC Patent 

Publication No. 153.1 14 published August 28. 1985. . . . . 

m addition, researchers at Cetus Corporation have discovered ~, mon ^ T^'Z^^ al 
not bind to blood cells, have a breast tumor binding range ot at least 0.25 they tend to « *«f J 5 * ^ 
breast tumors tested) or have a breast cancer cefl fine binding range of greater than or equal to 0.25. have 
« a normal tissue reactivity as defined below tor human breast and/or ovarian cells equal to or todanim 
are loGs or IgMs. and. when conjugated to an imaging moiety, produce a s.gnal suW.crentto ^breast 
cancer tumors. These antibodies include most of those described above and are descnbed more fully m 

European Pat. Pub. No. 220.858 published May 6. 1987. ^ t ^ nu ^ 

immunotoxms. which are comprised of an antibody conjugated to a town, have been used or therapy ^ 
sc various cancers to which the antibody is specHic Certain immunotoxin molecules may be too large to reach 
the tumor cells efficiently due to poor diffusion out f capillaries. 
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r» ~ 0 'e ant-cancer a-ucs :o trea: malignant tumors tn humans is 
■sni'c Tne ant-cance: rrugs may oe am.meiaDOlites. alkylating 
"o^csnaiions o? orugs are as-r-n.sterec m an anempt to oota.n a 
ar.-erc eg . carcinomas, melanomas, lyrronomas and sarcomas, and 
- ~ „-« p^n-o! o»u^«.s:a-i: ce«s and to reduce s.de etiects o! each drug 
:?! f!'" ! :' n ;! M ^n- "-:9S6» 07i725-:74 2 d.sdosec :nai IL-2 increases the vascular 
r, Hosens ^n c. . . — > c: , e e: a: . J_ Immunol 0985) 135:2365 

wr>eac:tv ar.c rate c- se.j ^ . 

. r a „-.o '(.,- '0*c-""^ orCC'em- resvt 4 rom acmm-.rction 
* S ''~tSw?™£~* : « «~«rt« —onoto,.-. a,d or moncctona. anybody and .L-2 to 

^^^"e L^se "-en:,on =rov.oes a ^pos,„on „»o* lor parenteral or subcu.aneous 
, 6 -;-r^'o ."ZJ^ttoort mammal nor. for tne^-c or propny.acc ueatmem o. tumor oorden 
2 r-^^e « P r.arrr.aco.og.ca.iv effect amounts, of IL-2 from a marr.mal.an spec.es and at 
Srril -^o^ a^oV a,*cr ; ~n :,a: o.ncs se.ect.ve-y :o ceHs conta.n.ng tne tumor 

" !Se " , . M .„ v * n i,~- p-ov.-es a metnod lor tneraoeu:.: or proohy.act.c treatment of tumor 

!P 3n ° mer STio^ compr.s.ng adm.n.r.enng to sa,d nost a pnarmaco.ogica.ly 
2^,4^ 'om a «n soec.es anc at -east one monoc.ona. ant.body 

I.:".. -r a t o,nrs ssler.iveiy to ce»s containing the tumor burden 

' "t^™ r J'V. « a recombrnant ^ IL-2. and tne monocic««S ar.t.bocy emp.oyed 

-.e Imninotcx; se.ect.vely »ndt to numan breast ar.d, 0 r ovar.an cance- ce«S and has a G or M .sotype. 

^rSScSSsSTSS. - P»armaco,ogica,, effect.ve am^nts * 
«^1o^e U treatment ot a variety of forms of cancer. espec;a.. y breast and ovar.an 

CaflC ^' invent .n-lud-s the use of a combination ot H-2 from a mammal.an spec.es and at least one 
The .n en . or . mJudes the „ least one jmmonot0 xin that b.nds 

'^^^^^ZZ ng a med^on tor the ****** or prophy.actic treatment of 

- « ~« - ™no=,na, ant^ody mat binds 
^i wr ce..s and*r at .east one immunotoxin that b.nds selective* to human tumor 

a compos-tion suitab* for parentera. or subcu^ecjs 
p.-oph y r^ Ke2ne"Wnor burden comprising a mixture, in pnarmaco.ogica.ly effects amounts. of IL- 
JSm a mJnmaHan speoes and at ieast one monoCona. antibody that binds se.ect.vely to human tumor 

further aspect ef the .nvent.on ,s IL-2 from a mammattan species and a: teast ^ 
b-,« s^-vJylo celts conta-ning the tumor burden and or - least one monoCona. f^J™ 
ZZ£Z?i*m ce..s for use hi a method for theraoeutic ^^^^^1 
burden in a -arm-Wooded mammalian host composing acmini«erms to ^^'^"^e 
elective amount of a combination of said IL-2. immunotoxm(s) andor anUbodyOes. opbontfy ^ the 
conponeres of said combination to be sdmin.sterec! separately to the hor.. 

^ invention aiso includes a process for M txeparat.cn ot a ^^^7^ 
subcutaneous administration to mammalian ho«s tor tnerapeut.c or proph^c ^™ °' 
censing mbcino together or formu.atmg for such use IL-2 from a wmmal^n speaes at ta« ^one 
monodona. ant.body^ bmds se«ctrve.y to human tumor ce.ls and-or at teast one .mmunotoxm that b.nds 

selectively to human tumor cells. , , „,^_, of n -? 

The term -therapeutic- treatment refers to administration to the mammalan host or ^ent^me IL Z 
and immunotoxin(s) after the patient has deve.oped cancer. (i.e.. after a tumor burden 
, mined), as measured by any means in the art. with resultant decrease or sanation of the ex.st.ng turn r 

The term -prophylactic- treatment refers to such adm.n.stratiOn to prevent recurrence of the cancer 
after therapeutic treatment has been administered. «,iiuiar 

The terms "cancer- and tumor burden- refer to any neoplastic dsorder. mchjd.ng such cellular 
5 disorders as. for example, renal cell cancer. Kaposi's sarcoma, chronic leuk mia. breast sarcorna 
prostate, pancreatic endometrial, and ovarian carcinomas, r eta. cancer, throat cancer, m tenoma _ co»n 
cancer, bladder cancer, mastocytoma, lung cancer and gastr intestinal or stomach cancer, in u.e m thoo 
the invention, trie target tumor burd n is advantageously breast amlw ovarian cancer. 
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_ ,_.„. -_..^, a -o,oncai.v eMectwe amount" re'ers » we tota. amount c each active component of 
,n V = ;T ma. * suK.oen, .a sno~ng a mean.ngtu. oa..en, Benefit. ,e.. prolongate 

" e r,,:no = °* C ° m CTa./cie wVn r*. -tfecfve amounts oef.neo here.n are emotoyed. -ore efficacy 

^eorectnWeo" a-one. the term icfers to tna: -ngred.en: atone: -en com D ,^oni >«< ,u» c me 
-omb-neo amounts .n the creoarauon result m me merapeufc o: prophylactic etiec. 
"■-C'i^: --omTnar,- refer: :o 0.-2 orosuced by recount DNA tecnmoues where.n genera..* he 
"' „ >, 2 - cio-.es ov known recombinant ONA technology For example, the human IL-2 

S ! o \^>« DNA vector s,c, as a bacterial p.asm.s. ^a«y an E co, P*sm^,o 

"a ' e V^; r .3 n . plas ^, = ^ :ne oias-.c ,s used to transform a suitable nos: Tne gene .< expressed 
!f:;::. s P ^ce ,nl recombinant protein Examples Of su,:ab.e recomb:nan: 5 ,a S m.ds tor this purpose 
V-jo* PBR322 sCRi. CMB9 and oSCi. The transformed host may be prokarycuc or eukaryot.c .nc.ud.ng 
ma mma«ar ^t. Aspe, gil!uS and insect -.Us. One preferred embodiment here:n. Out no. the onty 
-vpferrec e^oco^em em^tcvs bacterial cells as the tiosr 

3 6 ^^^.a^aceu.ca-.y acceptable" refers to a earner med«m that does no. .merfere w,m the 
e-ectivUs's of V=.oioo«. activity of tne acfve ingredients and that * no: tox.c to the hosts to wh,ch ,t ., 

"T^'eS Vein tne term -monoclonal antibody* means an antibody composition r,av,ng a hc*»o- 

genets ; ^c==y swufat.cn. i: „ not .mended to be timted as regards :ne scarce of tne antibody o< the 

"'^TheTerm'-immlncS- as used here-n refers to a corrugate of an amoody or fragment 
and a cytotoxic moiety. The antibody or fragment thereof emp>oyed must end salect.ve.y to human u ™ 
~„< an' ss- effective m an immunotoxin. The antibody is chosen from those descr.oed here.natter ,. ,. ,s 
^ective in the con-ugated form. The cytotoxic moiety of the immunotox:n mcludes a ?%°*^J*" 
erttvm.tic.nv active toxin of bacteria, or plant orig.n or an enr/matical.y active fragment < A chain > of su h 
a -oxin Examples of enzymaticaliy active toxins and fragments thereof mclude d.phthena A chain, 
nonbindino fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas SES!^™ 
abrin A chain, modeccin / chain, alpha-sarcin. Aleurites «ordii prote.ns. d.anth,n proteins. *»Y^ce» 
ame-icana prot-ms 'PAPl. PAPII. and PAP-S). momord.ca charamia .nhibitor. curcm. crot.n. saponar.a 
officinal* inhibit, gelonin. mitogellin. restrictocin. phenomycin. and enomycin. Ric.n A cha,n^ "nb^ng 
active fragments o? diphtheria toxin, abrin A chain, and PAPII are preferred. Most preferred a me nan A 

Ch21 As used herein the term 'select- ttnding to human tumor cells' refers to preference, binding of the 
antibodies of the immunotoxi.. to human cells that are cancerous or exhibit cancerous ^ growth or ^ other 
properties charactenstic of cancer. The antibodies of the immunotoxins do not preferenttal.y bmdto nom,a 
heatthv cells. Examples of such tumor cells include leukemia cells, prostrate cancer ce Is. colorectal cancer 
cells, 'breast cancer cells, ovarian cancer cells, rectal cancer cells, throat cancer cells, metenoma ce s. 
-olon cance- ceSs. bladder cancer celts: lung wr«er ceKs. and gastrantestinal c stomach cancer ce s. 
Most preferabty. the antibodies of the irrtmW)^ selectively brno to areas: andw ovanan cancer cells. 
ss ooposed to binding to normal, non-cancerous ceils. _ . ^ 

As us:.d herein with respect to the exemplified monoclonal anti-human breast cancer am.bod.es ofthe 
immunotoxins. the term -functional equivalent- means a monoclonal antibody that: (a) has a breastwmo 
binding rarroe of at least C.25 or has a breast cancer cell line range of greater than or equal to 0.25. <b> 
binds seteciveiy to human breast career cells: (c) has a G or M isotype: and (d) binds to the same antgen 
or eortooe as the exemplified monoclonal antibody, as determined by immunoprecipitation or crossblock.ng 

and sandwich immunoassay. , _ ^ . . n . 

As described above, the term -functional equivalent- as used herein includes four criteria. Tne last 01 
these criteria, binding to the same antigen or epitope as an exemplified monoclonal antibody, may b 
demonstrated bv experiments which snow crossbtoctang of an exemplified monoclonal ant.body by the 
functionally equivalent monoclonal antibody. Crossbtocking occurs as a result of an antibody tending to tne 
same epitope on an antigen as that bound by one of the exemplified antibodies, or as a result of an 
antibodv binding to a different epitope which is so closely situated on the same antigen that b.nd.ng of an 
antibodv to one epitope blocks the binding of an antibody to the second epitope. Crossbtoctang tins a one 
of the criteria by which one can determine that a functionally equivalent monoclonal, antibody bmds to tne 
same antigen or epitope as an exemplified monoclonal antibody. 
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s ^_ )jp .. .. e .. nrA . ir ,.- arjinc: me'.hcc <s< ceterr™^ whetner an ant.boc-v of the im- 

^"'T~ n -r V- c£-,r. b s 'n:.-5^n - oo-tcot * :iese assays, a firs: monoclonal am.cody DOund :o a 
~gr-r.il C ^ ^.c.-ct-ve date A-.e- voatr^; *o orevent nonsoec.f.c o.nd.ng. a 

a V.g^"--- S --.-.or V acceo to trie ocunc ar.nocc, Suosecuentiy. a second ant.bo-.iv. havng a 
l^".^'.^..!^ Tl.^.*" T^^-ife 5 —cmocentc enzyme =s added :» the second anybody dmos to the 
' r;"."'V-r"^ c ^c-e- " -^-oe""— i^'-'v "-rvjitioie ewes oi the sane eortooe on tne same antigen are 
C :i:T a :^y^ ™^ £n; ; Jocv ta-i -o o.nc. etrhe- ne same eo:;coe soec.foty or different Out proximal 
z M^\^-r,.. ; c seated 7n* -suits oc:h tne crossb^w^s ar.o sanow.cn assay are further 
.-' fi "/.p.e r ov"a secc-nc s^-es o* <es:s suc^ as immune cfeccuatio* or western cioTtmc ;o characterize me 
--„-.-. .. a , W c'^<« » o 1 ' :-.e antigemsj sound oy botn ar,::dodtes. 

" Anera-. Tyoe Culture Collection ,'ATCCi. Roc*v.He. MO USA nas a w.ae variety of coll lines on 
-^c." Tn— -o-'- monoclonal ant.codies to target turners, ror example, eel' lines producing mon- 
".-•oVa- ' a^ioo*-* to rrjrran r.orvsmal! cell lung cance- induce 7030* fdeoos.ted as ATCC No. HBB310). 
'>.~*s ^ocJor m^odrnc! ant:ood=es to human melanoma cells include 7CKA1 tucposited as ATCC 
- u- H=5302t 'ce':^ne"s producing monoclonal anuoodies ;c small ceil carcinoma include the cell lines 
l^sX^ £ * ATCC K3S462 and ATCC H3871 1 . Cell i>nes producing antibodies to pancreatic carcinoma of 
-■-V or*-n -r-i'-c- -v/or-doma ceoosned as ATCC HBesO*. A cell tine producing antibodies which 
a ~ ^'rlo^ Vc S *pr' on adenocarcinomas o* :he stomach. co:on. and o*ncreas. and to esophagus. 
-- £ c-\nc Zv*nZ~Z't. <wr : as CSLEXMs deoos-eo as ATCC KB3580 

Co-.iuaa:~ c! *ne a^ooov and cvtc:o*»c moiety may de made using a variety o! afunctional protein 
mcoX-ng" reagents. Examoies of such reagents include ^succ«n.miayl-3-<2-oyridy!dith.oj propionate 
(ScoW •minothioiar.e MTh afunctional derivatives of imidoesters such as dimethyl ad»p«mtda:e * HCf. active 
Lcto^c *u~h as disucc:n:m=fivl suberate. aldehydes such as glutaraldehyde. bis-azido compounds such as 
ic'^o^idobeazovi) hexanediam.ne. b:s-diazoniurr. derivatives such as o.s-fp-diazonium-benzoyl)- 
25 etnyienediamine. diisocyanates such as to!ylene-2.6^iisocyanate. and bis-active fluorine compounds such 
ac i 5-o , ifluoro-2.A-dinrtrobenzene. 

Trv> method of This invention involves administering to a warmblooded mammalian host, including a 
mou*e%ai raob!t. orimate. pio or human host, preferably a human patient, a oharmacologically effective 
amount of IL-2 and one or more monoclonal antibody(ies) and-or immunotoxins that selectively bind to 
30 huma- tumor cells. The IL-2 and monoclonal antibody(ies) and/or immunotoxm(s) may be combined in vitro 
colore adm.nistratioo if neither is adversely affected chemically and both remain efficacious. Preferably, 
however thev are separately administered to the patient, m either order o. simultaneously. An example is 
tne orotoco! set forth in Examples 1 and 2 hereof, wherein the IL-2 and immunotox.n are administered 

separately. , . . 

2* The adm-:nistration(s> may take place by any suitable technique, including parenteral administration. 
Examples of parenteral administration include intravenous, intraarterial, intramuscular, subcutaneous, and 
jr.raocrHonea:. with intravenous, intramuscular and intraperitoneal administration being preferred. 

As zr\ example, the pattenfhost may be treated locally (as by peritumor or intramuscular injectic) or 
systemicaliy with a preoaration having IL-2 activity until the capillaries begin to leak large proteins (about 6 

<c days). Then the immunotoxm may be administered with or without the IL-2 for the prescribed duration of 
Watmem. Alternatively, immunotoxin can be administered from day 1 of treatment. Local treatment with IL- 
2 to promote immunotoxin action may be followed with systemic (e.g.. intraperitoneal or intravenous bolus) 
administration of IL-2 and immunotoxin. 

The dose and dosage regimen will depend on whether the IL-2 and antibody(ies) and/or immunotoxin- 

^ (s > are beinc administered separately or as a mixture, the type of antibbdyOes) and/or immunotoxin(s) and 
cancer, the "patient-host and the patient's history. The amount must be effective to achieve some tumor 
reduction or augmentation of LAK activity. The doses may be single doses or multiple doses. H multiple 
doses are employed, as preferred, the frequency of administration will depend, for example, on the type of 
component cancer, dosage amounts, host. etc. For some types of cancers, daily administration may be 

sc effective, whereas for other types of cancer, administration every other day or every third day may be 
effective, but daily administration ineffective. The practitioner will be able to ascertain from clinical trials 
which route of administration and frequency of administration are most effective m humans in any particular 
case. 
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T .. f wn,rr. aaoearr to oe most e*eove nere.n .s one wn.«. results .o regress.on ,n s,ze 

.. .. r ;.:;.:?:.;;;e- disappearance or r^weaooea-ance of :ne '..mor. and * no: to«.c o- « acceptably 
I ; G .; or ;.-.. such cordons as fever, cm.is anc gensra. mates, are censored acceptable. 

• ^; oc -/i c .vei oeoend on -r.any factors, for example, on ir.c- tyoe c< host and type «. cancer. 
' e^V:Xe^ Zence of aomm.suatL e*.s,.ng tumor omcen. :«e type o. .L-2 an, ant.bodyOes, 



-„„ ~. .^«-.,,*>n*^v*irsi anc detmition ri toxicity. 

* ■ : 0 ; ; e t st Vav * defned oy *» e«*« and type =< «» *«. w.tn fever. ch.lls and genera 

„....;. a-ootat* tc^ity for tr* study taw. or scme„me, cy the amount of body weigh, 

'"""I'" ." .I-'.;' ,l c . a" ce r.an ™>«o" of time The reversible fluid retention -n the body resuii.ng trom I..-2 
' -"J-^p- e-v ' ~*e •=■' a' J Immunol. . 135.2865 (1935. H body we.gnt gam .s the cr.ter.on 

: r. C ^.'^ ws^'Ygam of iro~ 10 to 20 T . oy weight -ill Weratsc. ".in g-eate- than 20% gam being 

:C ^'; C .le"- Ta-^awe iox.c:tv. if the host ;s .mmunoccmpetem. and if fhe route cl administration ,, pre- 
r .? ~ 8 -«^ and or concurrent' ac.T.n.stratieo of IL-2 daily «or u days beg.nnmg at day i &**»™" 
.. on..oodv(.e<» every other oav o- every tfwd Cay beginning a: day i. me dosage level for each 

' l^:.^r % ombmant. nwrobtf* produced IL-2 and an an,.-breast cancer ^ ona ' a ^'f 
fl^-, 3^,.. -.-3 75 x 1C-7.5 x 10* units <U) IL-2 per kg of host we.ght (where 3000 units ,s 1 ug). 
Z*!*™* toteratee cose sums, and from about 25 to 50 mg kg of nost weight of antibody 

« -~-a— <ox.orv and .f there .s oretreatment wrw reccmoinam. microbial^ produced IL-2 
,. ar . 0 ;,"-;; sa ; r *« admiration daily U days of the IL-2 and for 7 days of .mmunotonn t>egmc,ng at 
-av V pos:-sraasnent. the dosage level of each administration of immunotox.n made w,th the ant.-o ea t 
: 8 ;„. ^-isgay ,« 25 -o 500 ug*g cf host weigh: of immunotox.n. The .L-2 level is that grver. above II he 
~K =s ■.mm U nc-com C rom,sed (i.e.. nude mice. wh,ch have a genetic detaency). the maximum tolerated 

^ """..n one oreferred embodiment the IL-2 .s given at the maximum tolerated dose daily lor one week 
" followed by giving one-half the maximum tolerated dose of IL-2 with concomitant admin.strat.on of the 
maximum tolerated dose of antibody or immunotoxin. _ h hp 

=r oarenteral adminiswion the iL-2 and antibodydes) and-cr .mmuno:ox.n(s) will generally each be 
to.mu.ated in a unit dosage in.ectable form (solution, suspension, emulsion), oreferablv in a 
3 - -allv a-ceptable carrier medium that is inherently non-toxic and non-therapeutic. Examples of such vehicles 
Tncludo -aline. Ringer's solution, dextrose solution, manntoi. and normal serum album.n. Non-aqueous 
ve-r.es such as fixed oils and ethyl oleate may also be used. The carrier medium may comam m.nor 
amoums of additives such as substances that enhance isotonic^, solubility. and/Or chem.cal stability, e.g. 
buffers! detergents, and preservatives. The IL-2 and antibody(ies) and^'or immunotoxin(s) w.11 tyrt ^h 
« be fa-mulated in such carriers at a concentration of about O.lmg/ml to lOOmg/ml. preferably 0J2 to img-ml 
Alternatively, the IL-2 and antibody(ies) and/Or immunotoxin(s) may be made mto a stenle. stab e 
•voohilized formulation in which the ourified «L-2 and antibody(ies) and/or mtmunoyoxin(s) are admoced with 
a wa^-soluble carrier s.ch as mannHol. which ,pr^^.fnd:atk)ut 500 ug of a " 
sodium dedecyl sulfato per mg of tL-2 or 0.01^.05% in typical formulations to ensure the solubtMy p. the 
« recombinant tL-2 in water. « the anUbody/imrnurtotadn Him active at such con«r«ratons .The '^utation 
is suitable for reconstituton in aqueous injectieos lor parenteral administration and it .s ^^^^ 
tolerated m the mammalian host, particularly in human patients. The IL-2 formulation method .s more 
comotetely described in VS. Patent No. 4.604.377 issued August S. 1986. 

L , a „ attemauve IL-2 formulation of PCT Publication No. WO87.t)0O56. published January 15. 1S87jhe 
^ il-2 may be solubilized. not by a detergent but by reacting the 1L-2 with an activated polymer selected 
from polyethylene glycol homopolymers and polyoxyethylated polyols. said polymer having a molecular 
veiow of from 300 to 100.000 daitons. oreferably 350 to 40.000 daltons. The polymer is activated terminal 
groups reactive with both the free amino or thiol groups of the IL-2 and the hydroxyl group of the polymer. 
Examoles of such coupling agents include hydroxynrtrobenzene sulfonic ester, cyanunc acid chlonde. and 
so N.h>^roxysuccrnimide. This modification eliminates the necessity of adding detergents to sotuWize the IL-Z 
at physiological pH. The IL-2 is then formulated directly with the water-soluble earner and butler as 
described above, and the formulation may be tyophilized and the lyopnilized mixture reconstituted as 
described above. , . . 

As mentioned above, it is preferred not to admix the components, but rather to administer them 
ss separately. If th tormulati n contains two r more of the components, the relative amounts of ach may 
vary within the ranges described above depending n ttw fficacy btained. 
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. m 7 -.e-a-c !r&fr. :;ssue cultures o- c-y recombinant tec^.aues. and from 

Tr> e !L -2 n-:e- --ay ^ an/ -L-2 - ^ ^ ^ Pte ^ [y me 1L . 2 l5 

a^v ■naT.rr.a^an scarce- sue. ac e v n. 

:n = -ccc^nan: ,1-2 m«, oe o ; - c " — ' ^ .„„ na ^T uma r. .1-2 gene and 

an* Oevos. acos E2S^- ^' 3 - ^f',^" .V.J.z as oescr.oed in US Pa.em No. 

e^«s«5 « formed m,c W' ma, so D an 1.2 0 , na ,.ve mo.ecu.e nas 

,.5,6.5B< , — cys^e ^fj -* « - C2 r,u,e, * wh.cn me methane 

!£rX^S 3 ^ * ~ ~Wype o- r.at:ve nac oeen replaced Dy a neutra. am.no 

6C ;C .: l Sl"4^n: :,e -2 !S an ur.pycosy.a-.ee wn.cn ,s produced Dy a rn.c.oorgan.sm wmch 

... .n . s « S uer,ce or a mod.lied Roman cONA sequence of IL-2 which 

«"•" c ££££ *as: sub«en«*«y Me* «o me amino aco sequence 

encodes a ^o:e, ? ^'^^^^^^ cM ^between me cystines at posifons 58 
*T£ Z?"* --oZ£» ™*e* wn,c, are common to na„ve human .L-2. The .L-2 may also be 
an °J°l t " ''ea^ o- W as «scr*ed aDove Subsantia! .oentity of amino acid sequences 

produced .ro^ /ear o^o.^ no ^ arl , ino ^ a!lera! ,ons (deletions, add.t.ons. 

means tr.e S ec-en«s a.e .^u ; a. c • o*s.rr.ilar,: y oet.veen the synthetic protein and 

S ™ ^.^^l^^.-* prccer.es .nclude those descr.bed by Tan.guch, e, 
u : -0 Devo< N,-C.e:c Aods Research (ISMO). 1L :4307.«23: and Dy European 

aj.. Najure . . lS 8o» . 302.^5 -X - evo. —^ — ^^^ su3r£ - M ost preferably, the IL-2 .s tne 

SI™ Si i fiS S« a^ 0, me , dieted and me c.yste.ne a, 

^T 5 7^e~y any imb.natlor. of op ,0 five o, me „r* five W 

oarirt &.cTf US ion partners are generated by .mmoniring mice wim l.ve human cancer cells, such as 
toZ^cZ JZL*** exacts made .herefrom. The mice ™ ^"^^^ 
immunogenic amount of the cells or extract and then >»>^ s . rTll^^.^rJSSSrS 
Spleens are .collected from me immunized mice a lew days after the tort boost and a cell suspense 
prepared therefrom for use in the fusion. -o„- ra i .romatic 

Hybridomas are prepared from me sptenocytes and a murine tumor partner using "T^ 
cen hy^Lon tecEnTe o. B. Koh.er and C. Mifctein. Najure ^^^^^^ 
n w e< al In Vitro (19S2) 18 37*-38t. Available murine myeloma Unes. such as those from the 5aiK 

the technique involves fusing the tumor ceHs and sptenocytes usmg a fusogen 

After me7us«>n «• cells are separated from the fusion medium and grown m a ™^J°*£™?™ a 
such as HAT medium, to eliminate unhybndized parent ceHs. The hvtKUiomas are «^^^ ( 
supematents are assayed for ami-human cancer activity by conventual rmmunoassay procedures 
"d^lssay. erSme immunoassay, or fluorescence ^ m «^"72S 
.cancer cells or membrane extract) as antigen. Positive clones are characteroed further ^ermme 
whether they meet the criteria of me antibodies herem. i.e.. whethfer they seiectrvely b.nd to human tumor 

""Hybndomas tha: produce such antibodies may be grown in vjjro or in yjy£ using M<no«rn P-^edures^ 
The monoclonal antibodies may be isolated from the culture media or body fluids, as MM may be. by 
conventional immunogloCulin purification procedures such as ammonium sulfate preap.tat.on. ^1 eiec 
troshorests. dialysis, chromatography, and ultrafiltration, if desired. hl _ a „ 
Referred monoclone? am.bod.es (e.g. for the immunotoxins) here-n bind setectrvely to human 
breast and'or ovarian cancer cells, and. therefore, such cells are used as immuruzmg agent .n the above- 

<5eS ^^ P ^ , 'characteristics of the preferred monoclonal antibodies (e.g. for the ^^°» ns » a ^ ( J' 
their immunoglobulin class. (2) their selectivity f r human br ast andw ovarian cancer cells. «m me range 
of human breast cancer cell lines to whirh they bind, and «) the range f human breast turn r fro»n 
secti ns to which they bind, and (5) their auility to form an activ immunotoxin. 
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-r v a ^ 0 re?e<:e3 antibody -eg. tor me .mmunotox-ni a deierm.nefl by 

Tn fe se.cov.ty „..c -j , - an(j ^ an0 (2) norma , hom?n ., ssoes 0f ce „ s 

^naga-or.^.. ■ » -™ ^ o; 8nI:&c3l3S . aoDf0xims ,e.y 22.000 grow.ng 
y Z '- ZV - ° ; ;' ' C " ■ 1;,' -„; all '< c <eenec acams; :ne .mmun.z.ng preast tumor membra. •«« o- cell l.ne. a 
■^T* Z *™X'- IZ Z™™- . '.tHODUS, ce« tat and a breast tumor frozen sect.on Cones 
oanei ot seven ; :.a" but not «,* tne norma, matenals. were .dent.l.ed in th.s .n.t.a. 

,R * ,W Z\TJ.:^^ ,w additional screen.ng lor sslect.v-ty and range. The additional screen.ng 
f r-^^r^ma^ssue sec:.ons. We nom*. blood cel. types. e:eve, non-breast neoplasm sections. 
'•■ *~,~r-t. -»»as- -a-.c" «-e=t:ons. and fourteen breast cancer cel. !mes 

«e,^*=.e^ : ^^ s ^ !mm . jno , oy , n£ . ne woros - SD e =1 i:c..y- and "normal t.ssue 

~~'^e^eab.y and are defined as the sum of the number of substructures stained « 
:l f ^- V-T- 4-ronc and the numt>er of blood ceU types bound, d.voed by the sum of the 

^^'f^^e^nc * any of the monoclonal ****** m a„ the tissue on wh,ch the 
^ nr „.„, ? n ii!v>di^ wer^ tested and iwe Wood ceil tyoes tested. ^ ^ M ^ 

Xet T^'Jte- <s defined as the number of breast tumo- frozen seoons sta-ned d.v.ded by 
^ o' b ri w frozen sect-ons tested. The term *east cancer "en line range .s oetined I as 
ZZ I caTcV cel. line, stamed d.vided by the number of breast encer cell lines tested. The 
^T C r- «o^ herein oreferab.y have a normal tissue c^v-y equal to or less than 0^ 
:^T*e« ^ b,r.d:r. s ra, 9 e of eo.a! :o or tnar. 0.25 v a breast cancer ce.i hne b-nd.ng range 

* "°^Z:'TZe7^ny-mree deposited hypndomas herein were found to recognize the same 
snnTSS a°.oer Antibodies* four of the th.ny-tr.ree bound to a 240 K dalton intracellular antigen. 
T^"^ to onlor SSSJ secular weight mucins (HMW) and two bound to transfer .receptors « 
;JTo^ o< a A K dalton ant-oen. All ant.oen weights mentioned here.n were de.erm.ned by sod.um 
c^decyT sulfate ISOS) po.yacry.am.de ge. electrophoresis under reduor.g conditions usmg procedures 

kn °^i n ,™to»ns here* mav be prepared by conjugating a toxrn as described above, suchr. ncin , A 
chJi onecitS ant.bod.es u,ng the cc^ng agents defined above. The tech^que tor 

Sparing such immunotox.ns « desenbed m EP Publ.cafon No. 153.114. pubtished February ^« 

^he foUowina examp.es prov*e a detailed description of the preparation and ^"^J 0 " * 
representative mo.noc.ona.. antibodies tor conation as well as an immunotoxm for use w,th IL-2 .n 
L -nvent-on. These examp.es are not .mended to lir.it the invention -n any manr*rjn the 
e^molTs all pans and percentages for sol.ds are g.ven by we.ght-weight unless otiierw.se .nd.cated. and 
a.; parts and percentages for ..quids are given by volumervolume unless otherwise .nd.cated. 

Example I A 

Antibody Characterization 

Fresh post-surgical human breast cancer tissue and a variety of normal tissues were used to prepare 
J£L«J! by homogenization and discontinuous sucrosegradien, 

cancer cel. lines were obtained from the Breast Cancer Task Force, fromthe f^^J^S'^ 
Election (ATCC). and from Dr. Jorgen Fogh at Memona. Sioan Kettering. The cells were mamtamed and 
pSs^d L re^mmended by the Breast Cancer Task Force, the ATCC. and Dr. Fogh. F™u^t, ^ 
e^membrane extract containing 100 ug of protein (Lowry assay) or ten m.H.on b^ cano. c . 
were inoculated intraperitoneal^ into Hve-weeW-old Balb/c mice. The m«e were boosted «Jer*cally tw.ee at 
monthly intervals. Three days after the last boost, the spleens were removed lor cell fus«>n. 
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Hybridoma Methods 

Somatic cell hybrids were prepared by the method ol Buck. D. W.. et aJ 2E2- «f"B £ «™*» 
myeloma Una Sp-2/0/Agi4. AJ! hybridoma cell lines were cloned by limiting dwrton. Half of ! the Juswns 
emploved splenocytes from mice immunized with breast cancer membrane extracts and hal used 
splenocytes from mice immunized wtth live breast cancer cell lines. Eighty-three thousand four hundred 
twenty-four wells were oenerated from those fusions, f which 22.459 exhibited hybndoma growth. 
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Hyo.-.jcma cuoer^aian 1 wa: 
<mrnu:ioS0fC , er.: assay (ELlSA) 
immunofluorescence assay 



25 



assav^c :?r rea:::vo ao^cooy a so:"-, nnase en:y~o-"<rv.cci 

*-.!-. .rr^r ; 'jr.:jing Dreast car-c^r memprane ert'acl or an indirect 

., t _ .fr,— , un c:rg cr6as: cancer cei! <;ne For :ne solid pnase membrane 
-LISA 40 ul cf 0". mgmJ creas: cancer memorane protein we' olacec .n polyvinyl chloride (PVC) 
^c-o--*er w^is tor ^2 ncurs a: 4*C Tne **:ac: was aso.rated anc <he wells *ere washes witn pnosohate 
ou ^-ed sai.ne t*>B& -erring bov.ne serum albumin 'BSA) The -ells were then mcuDated wnn 45 ul 
v aVin -fut.or: o< nvor-ccma supernatant T% 9 d-luen: was medium w,th 25 mM of a Duffer. 10-. bov.ne 
s~urr. anr 0.:% sodium ar:ce Are- 20 mm-jtos a: 'oom terrcerat-jre. the wells were again washed and 
■V'-irie* 45 mmu'es a; 37'C a :.200 dilution of peroxidase conjugated goat ami-mouse igG. The 
d iueV wa- PBS The wells were then washed witr> ?2S ar.c reacted win 200 u! of 1 .2-azinodi(3- 
ethvlbUirthiazcJine su.phpn.c add? « 0.1 M sodium carat- vufler pH 4.2 for 30 minutes at room 
•emperaiure Optical sens.:-/ was measured z*. ^05 wr. For each expenmem a positive control, ant.-beta 2 
^.cro-ioput-n a* 5 ug-m! was reacted witn normal human k.cney membrane. This gave an optical density of 
10 -"oi 'stancard deviation i. The background was 0 i 0 i eo:«! flensty un-ts (O.D.) using medium 
w«ncu: mouse monoclonal antioody. Weds that gave a reason on -he breast cancer membrane e/trac: of 
-'eater than 0.7 O.D were savec. 

" c or n(3trec t immunofluorescence cell 'me assay 100.000 oreas: cance- celis of the immunizing ceil 
l;r.e were placed overman: with appreciate media .n eacn chamber of a set oi e.gh: chambered slides. 
S-miterly 100 000 fibroblast cells from cell line CC95 were incubated overn.ght m chambered slide wells. 
Th- cells we-e washed with PBS contain.ng i% BSA. The wells, both breast cancer and fibroblast, were 
.ncuba*e- for 30 minutes a; 4«C with 1:10 dilutions of hybridoma supernatant. The ceils were again washed 
and intubated 30 minutes ai 4*C with a t:S0 dilution o? fluorescein isothiocyanate ,FITCKonjugated goat 
F<at)-fc"anti-mouse Ig. The cells were washed three times, fixed -n 1.5% formaldehyde in PBS for five 
minutes and the chambers removed and rinsed in PSS. The slides were then mounted in a composition 
coining polyvinyl aJcchol. glycerol, buffers and a preservative and examined with a fluorescence 
microscope. Hybridoma wells showing strong fluorescent bind.ng to the breast cancer cells but no 
fluorescent binding to fibroblasts were saved. Five thousand one hundred fifty-six hybridoma we'ls revealed 
breast cancer reactivity in the initial screen. 

Supernatams from the 5156 positive wells were then tested in solid phase ELlSA with seven normal 
tissue membrane extracts (liver, lung, colon, stomach, kidney, tonsil, and spleen). Any well supernatant 
giving an ELlSA O.D. greater than 0.3 was discarded. One thousand one hundred one of the supernatants 
were found to be unreactive with the normal tissu extracts. 

The 1101 hybridoma suoematants were tested on frozen sections of human breast carcinoma tissues. 
Six micron sections were attached to slides, fixed 10 minutes in acetone at 4«C. dried 10 minutes at room 
temperature, washed with PBS. blocked with horse serum and incubated 20 minutes at room temperature 
with 100-200 ul neat hybridoma supernatant The sfides were Washed with PBS. and finally incubated 20 
minutes at 37*C with a 150 dilution of peroxidase conjugated rabbit ami-mouse Ig. washed again with PBS. 
and finally incubated 7.5 minutes at 37- C with 0.5 mg/ml diaminobenzidine in 0.05 M Tris buffer pH 72 
containing 0.01% hydrogen peroxide. The slides were stained with hematoxylin, dehydrated and mounted in 
a medium containing 353% methytn-butylmethacrylate copolymer. 7.1% butyl benzyl phthaiate. and 0.3% 
2.6Hfitertt>uiyl-p-cresol. One hundred twenty-four wells yielded breast cancer selective binding and were 
cloned. 



Purification and Class Determination 

Immunoglobulin class and subclass of the monoclonal breast cancer selective antibodies were deter- 
so mined by an immunodot assay essentially the same as that described in McDougal et ai.. J. Immunol. Meth. 
63281-290 <1983). Antibodies were also internally labeled by growing 2-3 x 10* hybridoma cells for four 
hours in methionine-free medium containing 02 uCi *S methionine. *S-labeled antibodies were rm- 
munopreopitated with fixed staphylococcus A cells, or with fixed staphylococus A cePs precoated with 
rabbit anti-mouse immunoglobulin, and the immur^oprecipttates wer analyzed by SOS-PAGE to determin 
ss antibody light and heavy chain mobility, lack of extra chnins. and the ability f each antibody to bind 
staphylococcal protein A. 
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Tv- ar-. So-:es -ere eioancsd ,n wo BatD z o< ?i (C57E 6 * BaftO m.ce were pr.med w.n 0.5 m. 
,«ane .n-ra^eneany <.o> anc ah* 7&-i« -=ay£ .noculaws ™th one rn.il.on log phase hybr.doma cells .n 
;S As--:'-t"^c «as storeu a: -7CC and tnawea arc Mtvee mwg* a 0 G moon '.iter un.t oefore further 

'lo-T.-G an:.:*** that oour.d s.a^yiorocca: proie- A were pu„f,eC Dy atf.n,ty chromatography on 
= :e n A^co^n, res,, .on, OT e,ner agarose, deoan and or acry.am.de w.,n pH step ..en, 
-or "*G a-. o-" « -.a- -.c; ana crote.n A were precswatefl ay add-.or. oi ammon.um sulfate to 
" s S a:.!ra: : cn'a'c : c or by to OEAE AMtnatotfy. >?G ant.ood.es our.l.ed by chroma.og- 

w> . t «.r!: a S=".acrvi S-200 coiurrn. 'e::oweo sy DcAE cellulose. 

" T ,,.-_;„.„ a . e , ,; e .* ^-.c S ^|.. e c -n PBS d.aivsed tc 20 mM 7r,s pr! 7.2 ana enromatographed on «, 
r , eV.-."~o.'-^-- =< ^-vtamrnoetnyi cellulose .DEAE; eiut.ng w.tn a 1.5 l.,er 0-600 mM NaCI gradient 
"a'a fiow'ra-." «i • ~i m.n. m each case, column fracens were monitored by SOS-PAGE and the 
.restVvbodv tractor*' -ere oooiea. concentrated to 1-3 mg mi. c.alysed to PBF C 02% NaN : . and stored 

~'~r an-a-j— ««e eunhed bv =e: fiftraww material on a 2.6 x 40 cm column of Sepnacryl S-300 or 
r-.=:"cei Wtradcn or res,.-. conta.n.nr/ agarose, dextrar. ant! or acry.am.de. eiutmg with PBS.O.01 % sod.um 
ce a: rcc-7- -err.pera'.ure a: a i:ow rate of i ml.-rr.ir,. 
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Selectivity r/cierminaticn 

-o- evaluation of their selective fsr breast cancer, the ourif.ed ant.ood.es were tested by .mmunoperox- 
,case sect.cn saining on sections of s-.xteen norma, t.ssoes. and by .mmunoiluorescent cell <w>rt.ng on ..ve 
blood ceil tvpes. immunooeroxidase staining was performed as above except that known diluwms lot 
purified antibodies in PES in the range of 1-40 ug/mi were used instead of nybridoma supernatant*. The 
•we antibodies were first titrated to find tne minimal concentration giving strong immunoperowdase staining 
on treast cancer sections and tr.en used at the concentration (or the normal tissue tests. Penpheral booc 
c°iis (platelets, ivmonocvtes. red blood cells, granulocytes, and monocytes) were prepared by centr.fuga- 
t.on using a medium which separates monocytes from polymorphonuclear leukocytes. The cells were 
reacted with antibody at the optimal concentration determined above for 30 minutes at 4«c. washed, 
reacted with a 1:50 dilution of lluorescein isothiocyanateconjugated goat anti-moose lg for 30 minutes at 
4«C washed again, and examined in a cell sorter. The wash buffer and diluents were PBS with 1% gelatm 
and 0 02% sodium azide. The cell sorter was equipped with a 76 micron nozzle and a one watt argon ion 
laser a' 488 nm. An 80 mm contccal lens was used on the optical rail assembly for focusing. Other filters 
u-ed were a 51S nm interference finer and a 515 nm absorbance filter (for scattered laser l.ght) and a 
neutral density 1.5 tittar tor forward angle light scatter. Contour plots of log fluorescein fluorescence versus 
f-v«ard angle Kent scatter were used for sample analysis- No blood cell types showed detectable hmding. 

The binding" behaviors of the preferred antibodies of the second class herein are reported .n Table I 
below. The following abbreviations are used to denote structures bound by the antibodies: Ac. ac.ni; G. 
olands- T tubules: 0. ducts: U lumen: W. sweat glands: E. epithelium: S. sebaceous glands: Gr. 
Granulocytes: Mk. megakaryocytes: M. macrophage: Uy. lymphocytes: Bl. Basal layer: Fe. focal epithelium; 
A. alveolar lining cells: B. Bowman's capsule: Mu. muscle: and I. islets: H. hair follicles: U. glomeruli: and V. 
vesseis/endotheiial . 
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Bfeas: Cancer Cei: Bwn.n R B ng e Determination 

Afviooaies were fcnner evaluated <or range or oreasi cancer ceil nne recogn.t.on by .m- 
munofluorescence assays on .4 breast cancer cell lines. Table " below reoons the results of these tests for 
:hc preferred an;ioo2<es ne.-em oJ the second class. 
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Non-S 'east Cancer 5mc..*.g o! Monoclonal Antipodes 

Finally me am.bod.es were tested by .mmunooaro*.dase stain.ng on eleven non-breast nr.al.gnancies. 
The results scr the prefer^ antibod.ei herein lor the second class are reponed in Table III below. The 
numbers are tne sanne as Designated in Table I. 
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-v*-..- *?r~~ D iw": 'ange. and Diood cell Binding and selectivity 
7ne turn* D-eBs: ca^cr r...- o-e... - " * are , omma r«eO » Table IV. 




?5 



20OF9 

203E2 

219F3 

2-5E7 

254H? 

250F9 

25632 

317G5 

369F10 

387 H9 

421E3 

451C3 

452E12 

452F2 

4S4A12 

454C1I 

45707 

520C9 

650E2 

597B3 

741F8 

75SE3 

7S8G6 



o 

n 



o 
o 

rs 
'J 

0 
G 
0 

0 

9 
0 
0 
0 
0 
C 



. J... J' 


CeV. 


Selectivity 


r. c • - - 


Range 


• * \J -J 


1.00 


0.073 


0.86 


0.57 


0.063 


0.33 


0.79 


0.073 


0. 19 


0.71 


0.063 


0.52 


0.1- 


0.070 


0.6'' 


0.00 


0.023 


0.95 


0.00 


0.078 


0.36 


0.36 


0.036 


0. 1* 


0.7? 


C.047 


0.57 


0.57 


0.047 


(J « ' i 


0.35 


0.070 


0.52 


0.71 


0.031 


0.86 


0.055 


0.85 


0.85 


0.086 




1.00 


0.070 




0.92 


0.064 


0.52 


0.92 


0.C89 


0.71 


0.83 


0.070 


0.43 


0.77 


0.055 


C.81 


0.17 


0.023 


0.29 


0.91 


0.086 


0.81 


0.57 


0.055 


0.38 


0.91 


0.070 


0.52 


0.00 


0.O23 


C.24 


0.55 


C.G00 


0.29 


1.00 


0.031 


0.76 


0.75 


0.078 


0.55 


0.10 


0.039 


0.25 


0.40 


0.008 


0.86 


0.90 


0.008 


0.81 


0.88 


0.070 


0.18 


C.63 


0.000 


0.14 


0.73 


0.008 


0.52 


0. a .? 


0.016 



so 



£5 



Antibody Affinity and Antigen Density 

Several oi the antibodies which may be employed herein were iodinated and tested to *^V>JK*_ 
7. CAMAL SKBR3. or ZR7530 cells. The antibodies were labeled with «"l 

activity of approximately 10 uCUug. To determine immonoradiochemical ponty. 100.000 com <**»»«"• 
SWc antibodies in 0 5 ml fetal call serum was serially abs rbed with five aliquots of target coll to J5 
minutes at 0'C (generally 4.000.000 cells per aliquot), and the remaining radioactivity .n the supernatant 
after each absorption was det rmined. 
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- on ronsun's ""own concentrators o! labeled and unlabeled monoclonal 
For measurements olassoca-on consian. >no c ^ ^ Ahq , jots 0( , he 

annbod.es we-e .ncuoa^d w,«» wge: ceils ;* ., MlCfolola (ilt6 , pla , 9 s (V & P 

cei'.an^ody m.x we« inc.: coomed m a gamma count* ^ * S , , on , rols 

Seer,,.,-, ana me 1,.,ers counted To account lor unbound n,bod re« n 6 d a 

- — C r Cen ' fa ^. e " : ^.es, les^s and are reoo.ed in Tab.e V 

and amtgen copy numt>er per :jrge* are ^o.wjia.eo .rom 



TABLE V 



Affinity and Antigen Copy Nuntoer of MA3s 

n Ka Cell Line 

37COOOO 9.1x10 s KCF7 



35 



s; 



32A.1 

33F3 

35E10 

4154 

37K7 

106A10 

•13F1 

120H7 

140 A? 

200F9 

203E2 

21SF3 

245E7 

254H9 

260F9 

266S2 

317S5 

359F10 

337 K9 

421E8 

451C3 

452E12 

452F2 

4S4A12 

454C11 

45797 

520C9 

650E2 

69783 

741F8 

759E3 

788G6 



2300000 
210000 



30000 
80000 
3200000 



400000 

250000 
470000 
390000 

500000 



i. U10-L 
5.2xlO b 



6. 0x10 1 
2.7x10 
1.6xlO e 



8 



' MCF7 
KCr 7 



HCF7 
MCF7 
CAMA1 



1.4xl0 8 


KCF7 


6.3x10* 


SKBR3 


1.2x10? 


MCF7 


4.8x10' 


Z37530 


8.2xl0 6 


SKBR3 



55 
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C^arac:eri2Ct.*on o* An?tgen £oec»^ci:y 

= 0 . ,oem-"„- *r a m,ae«s recsgnaec by tr* moncctonai ««.*««. .mnuno D -eco.ia<,on of .he 
« ;:.','^ ou. to loiiow.ng memoc. E.gn; mm d.ame.e: polystyrene b:-.ss (Prec.s.or, 

w " ~ X ^O ^ , 0 ; W aod , giac ace„c aad and were .ncubated to. 
Tn a SC-c'w*.. t»m. F«:-,r. a the ac.d treatnen:. the oa.is were r.nsed three i.mes w,,h 
oSed wa,c, covered w«h 1% so*,- *„H0«.,e .« 0, M NaOH anc meuomd ^ hour. ,n a SO C 
w..«- ba"» Th» t»H S were aga.n nnsed three t.me= «nn d:s-,!iec »ate-. covered «rth 0.1 . 1 -ethyl 3 <3 
o,-.hv^ n 0 : r o E vM.ca.-ood,,o lC e (EDAC). 0.2% subenc ac.d .subenc ac.d d.ssolved .n d.methy . or- 
n^r^saed cvem-gh. a, room temperature. The oafs were -rnsed three t.mes w,«h «st.ued 
A?!e- pnc marvel *cr <c2enti1ication. 

^iied monoclonal anybodies were Cluted 0.2 mg,m, ,0 ^N-a^o^o) ethane sulfonic acd butter 
a.n- =rev.oo- treated and marved oolysryrene bails were plated .n noM tunes an - covered w ,«h 

I,;.;,,— cutec antibody ^ 50 microtiters of tresn :% EDAC Tubes were capped and -ncubated at 
2-C te 2*"hcurs. Fo.low.ng this incubnon. the Wis were r,n S ed rw.ce w„n PBS and were e.the, used 
'•esi o- were stored for several days at 4'C before use. . t . ^ ,->c 

=4*.v eM-S target eel! extracts were prepared from human breast cancer ce.. Ins labeled w-th 125- 
• ZV^Jse method o< LMM J.. "An Enzyme Uet.od tor me Trace mo. * 
,J r , u ;„,_ u , n . 2P „ o^her Proteins'. Biochem. J. n3:299-30S -1969). or w,th 25-S by growth m 35-S 
LT^^e^a^eo-ens were assoT^c^lub^on Stffer 0% <v.-v 5 Tmon X-100. 150 ,M Nad. 5 
-,f/" EDTA 25 mM*Tris-HC!. pH 7.5! Four parts of .abeled extract were m.xed in a vessel ™th one pan 
^Hizatbr. buffer contain** 50 mg m. bovine serum alburn.n. ;c S ,ve a fan* concentration o< 10 mgrn 
=<=A The balls coated wrth monoclonal antibody were added to the vessel and were .ncubated our hours 
~ ,~ shaving Labeled antiger. was pipetted from the vessel and the balls were rinsed tour umes w.th 
l^^Zi!^* ba»s wire then removed, placed « «MM tubes wrth ,00 "*^t«""* 
STsgetsLp* butter, and were incubated three minutes in boiling water. The balls were removed and the 
samples were run on an SOS gel with appropriate standards. 

tmrnunopreciptetion tests on the antibodies indicated that f.ve of them (4S4C11. 4S2F2 520C9. 741 F8. 
and 759E3) all bind a monomeric protein of about 200 K dattons found in ' 
«i» five (S20C9 and 741 F8) are believed to recognize the same epitope on U.e 200 K da ton protom. 
454C1? and 7S9E3 bind a second epitope on the same ant-gen. and 452F2 binds a third epuope on the 
2me anSk Four of the antibodies (41B4. 87H7. 452E12. 457071 bound to a 240 K dattons ***** 
L^gen Seven antibodies (2G3. 200F9. 203E2. 245E7. 369F10. 697B3 and 788G6) bound to h,gh molecular 
weight mucins <HMW). Two antibodies (451C3 and 454A12) bound to transferrin receptors .n the form ol ^a 
o 5 000 dalton antigen. Neither 451C3 nor 454A12 blocked binding of transferrin to the receptor. The wagon 
bn-ing characteristics of the monoclonal antibodies according to the invention are summarized .n Table VI 
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TABLE VI 





Antigen 




2G3 


H/M w ,jcin 




9C5 


70 K 










23?3 


56 K 




3S£ 10 


80 K 






2^0 K 




87H7 


240 K 




105 AID 


55 K a 




113? 1 


40, 60. 100, 


200 K 




Very Diffuse 




-. 20-7 


HMW Mucin 




I -OA 7 


Glycol ipici ( 


pentasaccharide 


2 OOF 3 


Htf..' *jcin 




203E2 


HMW Mucin 




219F3 








HMW Mjcin 




254H9 
250?9 


55 K & 




256B2 


55 K t> 




317G5 


42 < c 




369?10 


HMW Mucin 




337 H9 


40 K 




421E8 






451C3 


Transferrin 


receptor 


452E12 


240 K 




452F2 


200 K 




454A12 


Transferrin 


receptor 


454C11 


200 K 




-57D7 


240 K 




S20C9 


200 K 




550E2 


42 K c 




59733 


200 K 




759E3 


200 K 




733G5 


HMW Mucin 





50 



3 = Different epitope than that bound by 260F9 and 26632 

0 = Different epitope than that bound by 106A10; both 260F9 
and 26532 appear to bind to same epitope 

r. = *>c$s block each other 



Antibody Isotype 

Antibody isotype was determined as follows: A grid of 5-mm squares was lightly drawn in pencil on the 
ritfocetlulose sheet and l-ml droplets of antiisotype sera (L.tton Bionetics. Kensington. Maryland, rabbit 
antisera to mouse x. o. -y2a. y2b, yZ. and u chains; were applied so that sach row of squares 
received one spot of each heavy and light chain reagent. The sheet was incubated one hour at room 
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. r n ,,, d oulCk | V in PBS-BSA. conia.ning (wv). and left overnight in PBS- 

.ecperature .o a mo.s: chambe-. r.nsed Qu.ck.y a ^ 

ESA, -C. Stnps were cu, ^^^j£*ZL««> a, 4-C. A series o. small tubes was 
A„e:n 3t .veiv. ^^^^^ v supematar, d„u.ed w„h PBS-BSA. t ,0 dilutes 
oreffarea conta.n.ng 3 ml M^™'^*^ car M <.„„„<, as much as 1:200. A n.troce.lulose strip 
„e.e generally successlu.: aoc some " The s , r:DS were rjnsed thfee ,. me s m PBS- 

.as .nc.oaiee « eacn ;ut >e .or on, hour r X, an.i-mouse-horserad.sh perox.dase. 

BSA and .negated lor one hour « « T* butler. The stnos were p.aced ,n Tr,s bu«er 

£££ ..cent color deeped on the an,,,so,ype 

so*! .usually 3-- rr.nvtes.. 7n* anybody -sotypes are .ndicaieS .r. Table /II. 



TABLE VII 



Isotype of HABs 



HAS 


isotype 


ZG3 


Gl 


9C6 


u 


32A1 


Gl 


33F3 


G i 


35E10 


H 




Gl 


37H7 


Gl 


106A10 


Gl 


113F1 


G3 


120K7 


M 


I40A7 


W 


200F9 


Gl 


203E2 


51 


219F3 


Gl 


245E7 


Gl 


254H9 


W 


250F9 


Gl 


256B2 


Gl 


317G5 


Gl 


359F10 


M 


387H9 


Gl 


421E8 


Gl 


451C3 


Gl 


452E12 


Gl 


452F2 


Gl 


454A12 


Gl 


454C11 


G2A 


45707 


Gl 


520C9 


Gl 


6bOEc 


Gl 


f.9'23 


Gl 


•/41F8 


51 


.'59E3 


Gl 


738G6 


Gl 
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.„-_.., a „ 1L . 2 ei .-.^ove= =n tna sample ,s ces-a.a-iL-2.,,^. >.e am,no a=.C seouencc d m.s 
.. ;,' e ;; : nr :;., e OTmo ac,= seuueoce o« native human IL-2 m :nat .« «c» the .n.«.al alanine o. t.* 

I'anc tne cyste.ne a, oos.t.on ,26 has oeen changed to ser.ne. S« c£g < ^£ ,™ 
iL -2 have seen ceoos.ted by Ce: JS Corpo-a.^ ,n me American .ype ^^^J 2 ^^ 
D-,ve =.oc-: le Mo. USA on Septemoer 26. 19SJ under accession number 39.452 and on March 6. 1984 
..-a.' 6 -ess.o.-r. u mt>ef 39.626 unoenne provisions oitneBuflaoest Treaty 

" V c "l" w*« processed and purified as described m the text and Figure i of copending U.S. Serai No. 
-5 \£ i** MaV« 21 1985. the disctosure of wh.ch is incorporated here.n Dy reference, except that the £ 

"i j!( ;, e ^ formation was earned out os.ng cupric ch.or.de. as described m U.S. Paten, ^ 
T?=2™ ra-.e: -nan o-iodosobenzoate. When the IL-2 was recovered from the chrcmatography stepfsM 

. ";,,; e3 , rc resuspended m a neutral aqueous Pu«er. The pure- « the recombinant IL-2 after .he 
r°;;:=;=;^. s-Ls, was at least aooot 95*. and the .--2 comaned less than about 0.02 ng,m, 
' , . n " a c =e:e rrT«nec sv the Umutcs amebocyte assay. 

J -= our'iiea iL-2 was formulated a: a concentration of 0.3 me-m! with 50 fng-mi ms.nn.tol. 



-~ .nvapettpnea. mouse turner moce. OVCAR 3. a hurr.a--KSer.vefl ovarian eel! l=ne from me . Nauona. 
■nssttes of Hear*, (Dr. Hamilton, arts available fron the American 7 yoe Curare Collection. RockvUle. MO .s 
e-r'eve-. 



D. S'j&cjtaneous Xenoorafl 

s=er-ale ^.munocompetent mice (Charles River Laboratones. Inc. Wilmington. MA) are treated. £ per 
oxup. pjbeuJarseously with the OVCAR-3 model. Tumors are measured on days 0. 3. 10. 1* and 17. 



35 



fiesutts 

n -2 atone one of the breast cancer antibodies 280011. 520C9. cr 454A12 alone (identified in Table X 
below*, end IL-2 in conjunction with the antibody may be injected '^a^ 005 '^ 
day after turner implantation (Day 1) or cn the third day after tumor implantation (Day 3) with the dose and - 
schedule indicated in Table Vlll. 
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T-BL l VII! 



PBS 



a .c 



ID 6 : JAg 



454A12 a* one 
!l-2 a-d 

2S0DI1, 5ZCCr, or 



25-50 r.c/<S 



2.75-7.5 x TO 5 U/'<o 

25-50 nc/scg 



Cai:y for 1- days- 
begin at Day i post- 
inplant 

Daily for 14 
days-begin at Oay 1 

Once every 2 or 3 
days for 14 days- 
begin at Day 1 or 3 

Daily for 14 days- 
tregin at Oay 1 
Once every 2 or 3 
days for 1- days- 
beoin at Oay 1 or 3 



™ r.; :l-2 *es tcur.^ to between 50 and 100 KU of IL-2 given daily to 
dav^ic^K^KU "-"2 wen d»iy to -mmunocompeten: -nice for 14 days. 



The max<" 

*** «"*• ,=f S£yS ^^ar^Tj, prov-ded m'Table Vill is expected to reduce tumor 
cor.s™ 3 suei raiM. 2 ^ ^ „, 280011 mmiWe*! 

antibody as scoarate intravenous boiuses. 



EXAMPLE « 

A. Preparation e* Stein A Cfcair. 

A soluble recom*nan: „cn A w»ch re^res no ******* » * ^A^eS^n"^ 
cispiav c****, was prepared as .Cows. When the ^^^^^ so mat 

« reading trams with the ONA encoding leader sequence of phc MD ^ * ^ oisoesed 

the leader sequence is the N-terminal portion o! a leacer.r.c:n A corner.,, the n.,n A sequen..- 
result in the soluble cytotoxic material. . . _ aT3 (A tcc Deposit 

encoded. The arg-arg modified precursor was cleaved «*« trypsin, the A and B portions ot me p 
were produced as saturate proteins, as herein described. sequence 
.rime P hoA xrression syst m. the essentia, component .s the '^'^^^^ing 
" upstream cf proxioa.to. and ut « Iram with the "tin a ncod.ng p^Shl 
sequence * initiated by an ATG codon. The two coding sequences must 

co^patiWe bactena. pr meter, which was the phoA promot r already assorted wrth the leade- Mdfto. 
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- , ..^t r, a 00 «.vv* "v-oreguiator sequence wn.cn wa<; the positive 
i,iy " ^"r^^-a-e/ ^' sro«.n of 8 tnunna,ens.s . wn.cn are oescnoed 

:e:.-o-r5u.c.u 5J--J. ■ -<~ J"' '".^ .-.-p* nu ^.,- e - Mfe-'ri ^ i9S6 Tn:s was proved on bacterial 

v .~^-wc A . n .^ .«'.jc-'-c repico-.s ana selectable -rarkers 
,c '-7 -o transfer-, a su-asie c^-a-vot- nost wn.cn was grown under conditions 

tery* <o"-^-.a^ J ' 1£ ' ; closer, n.os: frccuervy zr.w cond-t.ons *nereoy tne promoter placed .n 
-* .^c 4 ^r fi fr .r evs:?^ '-as suppressed 
' " ' r l *^r::".., t . a wa« tner. .nducec oy orcv.sog «ndn:ens wntcn eflec: expression under 
'7.7 ~~"~7>- anc we oroauc&on penned :o proceed tor sutteent time to effect a 

-~ r ' tT ~' ° ""^"■'T7r' J 7*v. o:c-c-»n product w £ : :ner, isolated Dy disrupting me cells and the 

cesrrsc £C - J ' TVji2 " '^///^ a ^roduc^c was ;nen *ur:r>er pur.i-ec using standard techniques 
:-i:war ^ ;f\'; z ;^ ; o " lro ; iv solut) ie orotems. However, tne efficiency of the extraction and 
<n T- nn : "V '^a-ed ---amc partly clarified e*rar. w«n pr.enyl sepnarose. The solubility of the 
^ the membrane or ether associated materials) was shown by its 

-!"?.'? ^ f*V a -" "r '-e c-j:*--a: 2 * wen tne servers was sheeted to centnfuqat.on at high speed. 
~ v „ 4.„, ir< ~ ~.j'*z. :z *c<-~ stow-; ir.soluole protetn;. 

.Cw.ow-y f - ^ _ ^ ^ . ^ 9C „_ r ^ ^ uc ^ ^-. n? 2 m cJ tresh £- 

' • - at t?^W-vw w-.icnt ^e 1 :-: o? 'ed-jced ran A was 



*: ;/ soc --r- z^cz'z-f - r 1 -: 5. r : flowed r>y O.S mi of 
--.r. ~*. r . 2 r . ~. 0 f 'r/jt^;* was applied) was 



::;-e:-.e- as 



. , ... ? .... 0;02s: monoclone! ar.vbocy designated S20C2. described more fully 

7, No HBS€95 cr. Jar^ry ^: 1985 :*e Arr.ericar. Typs Cu tore 

T v - r . W *7. JlX" .o t-^ :C ^. :wv w2 c rP^-ed with 5.5*-citnico.s-/2-mtrc£>en2oic acid) at <°°™ 

•,e"T , c , 6'a t .ure ar«d . ~ ■ -■ ■ « •- •- *- 

f:^,^"-, -..-. v: »- .-vrt,. v« vitet X C.^ cf tne IT-Jenvataes ««.bo4y. The 2.32 ml 
: S/^^z^z W5« »k jo .nifcste f.J cor.jucaicn reason. The m,««r« was incu&ated 

r.^--' oi 0 •5lr« K iiun- --osr^te. oH 8 0. A tea. cf T 2 % recovery of .he curi.ie* ^rr.unocon.ooate was 

?p"a*fi€C : 1*cn t".s* c? ,, -T">'* 



. .... - .^^-.^ - -h-* -rarrH- des-aia-IL-2^,»- ar^ino ac:d sequencer of t*«s 

tL-2 «•» from *e «T..n & «::.J ^er^e „( nativo huoan IL-2 .n tt»t .I teCKS riU > !.««^ «- ^ 
^o-a>4 end tr.e cvc ? ».ne st ocsrtion 125 h ES beer, changed to serno. Samptes o( eoh Prod^ t^s 
rj^ave r^en. d.^ t»y Cetus Operation « » An-.er.car. Type CuUure CoUecnon. 1230! PaHdawn 
Dr-x-e. Rockviite. Md. USA on September 2S. 1983 under accession number 39.452 and on March 5. 1SB* 
untier accession number 39.626 under the provisions of the Budapest Treaty. iU 

The IL-2 was processed and purified as described in the text end Figure 1 of U.S. Patent No. 4^604.3^. 
except that the in vitro disulfide bond formation was carried out using cupric chlonde. as described m u.&. 
Patent No 4.572>987at^.- man o-iodosoben*>ate. When the IL-2 was recovered from the chromatography 
step(s) it was Ivophilize d and resuspended in z neutral aqueous butter. The purity of the recombinant il-z 
after the chromatography step(s) was at least about 95% and the IL-2 contained less than about 0.02 ng/mi 
endotoxin as determined by the Limulus amebocyte assay. 

The purified IL-2 was formulated at a concentration of 0 J mg/ml with 50 mg/ml manftftol. 
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D. f/ooet 

Tr ( e employee *"• 



•*r>o' ~3&c ie-j^cT.^ zv'.z. ootamaDie f'om tne American Tyo? 



5 S-jDCuianec-us Tjfr.o- Irpecticr. 



:-~o* cells 



^CZJlu'O- s*jDC^:ar.eous;y (sq* or m- 



f Results 

m JP .vc "-2 w:r. :rse -mmunoTOKin may r>e admin- 

1L . 2 a:one. *e ^^^4 ^ ^'aW t^ ,,o*r,.a:.on .'Day ... •» dose and • 

sc^sCu'.e T^tcate^ in Taste V!!!. 



:A3LE V t ' t 



Acent ! s) 



Dose/ko Schedule 



'35 



25 



-2 alone 



3.75-7.5 x i 
begin .at Day 1 pest- 
impl ant 



■j/ ice Daily for ]£ days 



Iwiunotoxin atone 100 ug/Scc Daily for 7 days- 

begin at Day I 

IL-2 3.75-7.5 x I0 6 UAg Daily for i& days- 
and begin at Day I 

Irmunotoxin 100 ug/kg Daily for 7 days- 
begin at Day 1 

Ths -r-axinum touted dose of a-." was found to to oetweer. 50 and 100 KU of IL-2 g.ven da.l> r to 
n-e- ni.ee to' :4 days and 150-200 KU of IL-2 given da* to immunocompetent m.ce lor 14 days. The 
^«ion of the "combination of agents as provided i, Table VII. is expected to reduce tumnr growth 

sreater than the administration of either agent alone. 

* J an attentive scheduling to thai given in Table VW. me maximum located dose of '^J^y be 
administered alone for one wee, dairy ip or im near the tumor followed by one^UMhe 
maximum to.erated dose of IL-2 and the max-mum tolerated dose of * e '™^™ ™^™ 
intravenous boluses. The dosage and scheduling must be adjusted to obtain efficaoous results- Ea*W* 
T<Z™ n6 immunotoxin 1 require different dosages and schedules, to be determ.ned by routine 
experimentation. 



EXAMPLE III 

An immunotoxin (1MT) was constructed as described in Example II except ^"^J^" 
oclonal antibody designated 260F9. described more fully above (deposited as A ^ "WW* 
^XeTinstead of 520C9. The resulting immunotoxin was diluted in saline and 0.01* mouse s rum 

aIbU T^' il-2 mploy d was the same as Example II. The target cells employed were human ^breast 
carcinoma cells from a cel. line designated MX-1 obtained from the National InsMutes of Hearth. The tumor 
cells were implanted sq into nude mice. 
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- n «■ no -e a- *~M~w* f *.e .rnmunotoxm w £S acm.n.stered every omer day lor a 
.. ^ ..^^; : ^ e ;^;; ^ ^:c■nou ^ w at'2 5"u 5 20 3 "-o u se and 7 0 ug 20 9 mo.se. The -L-2 was adm,n,s,e.ed 
7 '. ,*.:., . r .. 8SX ,....^ !iv 8 . J0 e«* and 100 mlouot-soose. 8otn started on day 0 (the 

cu-:v " anc „ 5C 3 ve:iaoD.n 5 schedules when asm.mrc^d soncom,- 

ta^iv T ne :esu"t are sno^n r. >X do:o~ 

TA3LE IX 



- « -> 
, » - n 

? 00 - - 





Deaths 




5T/C*«* 


1.02 


0/5 


15.0 


76 


1.1- 


1/5 


92 


47 


c.?s 


0/5 




47 


3.92 


0/5 




24 


C.92 


0/5 


1 i . ? 


55 


0.95 


i/5 


11.2 


57 


0.75 


2/5 


3.5 


18 


0.35 


2/5 


0.9 


4 


1.05 


0/5 


*° 3 


100 



10 '^Il-2/3.5 yc V' 
ICO <u 11-2/ 3. 5 yg iMT 

10C <u!L.2/7.0 yc IMT 

Sal ine Control 

« s change in bcdv weight as measured by the ratio of mean body 
weight (in g} at 14 days after treatment to mean body «-.ght (in g) a. 
the start of treatment. 

~»*W -s chance ia tusor voltes as measured by the ratio of mean 
tuaer jolune (in «rr.*} at 14 days after treatment to «ean tumor volume 
(in nrs-i at the start of treatment. 

**.=. T/ - - s the ra tio of treated tu.-nor volumes to control tumor 

voluoes. ' (e.s., ~~>' r - = i0 1 " ?ans there was 6 --'" tun!0r growt 
inhibition} 

Tno ,«. sute .ndicate M! fts comb.nauor. was aoprox.rr.aely asdifve with respect to its antitumor 
efiecWtoricities were enhanced skghtiy. AUeration of the dose.route.'schedute may alter the efficacy and 

'""'^moSclona! antibody-producing hybridomas listed below were oeoosrteS wrth ^^"^"J 1 ^ 
CuSare Collection (ATCC? or Invrtro International Inc. (IVI) under the terms of ^J^^J?^™ J" 
Semationa. Recwnition of the Deposit of Miaoorganisms tor the- Purposes of Patent p f^*^ d «* 
Relations thereunder (Budapest Treaty). This assures maintenance of ™^*?«Z!IZ b7*1Z 
date of depos.t. The hybridomas win be made available by ATCC or M under the terms ° * e ^ d a ££ 
Treaty and subject to an agreement between the assignee of this application. Cetus Corporation, and ATCC 
or^wSh assures unrelated availability upon issuance of the pertinent US. patent. 
deposited strains is not to be construed as a license to practice the invention m contravention of the > ngMs 
granted under the authority of any government in accordance with its patent laws. The assignee ^8™"° 
that if the cell lines on deposit should die or be tost or destroyed when cultivated under suitable condrtions. 

they will be promptly replaced on notification with a viable culture of the same can fate. 

Each hybridoma designation listed in the left column of Table X- corresponds to the monoclonal 
antibody producing the designated monoclonal antibody. 
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r ABLE X 



r e ll '.in e Designati on. 

9Ct 

57H" 
I 06A1 0 

2QCF9 

25-H9 

421E3 

22A1 

35E10 

I ADA 7 

203E2 



i52E12 

45AAI2 

i57D7 

59753 

741F8 

759F2 

738G6 

451C3 

A52F2 

650E2 



IV I Accession Number 

IV1-10056 

IVI-10057 

iVI-10059 

IVI- 10050 

3V1-1006! 

iVI-10062 

IVI-10063 

IVi-10064 

IVI-10066 

IVI-10057 

IVI -10069 

IV1-10070 

IV: -10072 

IV; -10072 

171-1007^ 

IVI-10075 

IVI-10075 

IVI-10077 

IVI-10073 

IVI-10079 

IV1-10080 

IVI-10081 

IVI -10032 

IVI-10083 



^o 1 * ! 



ine 



-testation ATCC Deposit Date ATCC Accession Number 



250F? 
2S3 
33FS 
112FI 

zllv 

25632 
317G5 
369F10 
454C11 
230011 
520C9 
"260F9-1C9 



1/27/8* 

1/27/84 

1/9/85 

1/27/84 

1/27/84 

1/27/84 

1/27/84 

12/13/84 

1/27/84 

1/27/84 

1/8/85 

11/7/84 



H9-3483 
H3-3491 
HS-8697 
H3-8490 
K3-B489 
H3-8486 
HS-8485 
KS-8682 
H3-8484 
K3-8497 
H9-8696 
HB-8552 



so 



in 
ant 

In 

o'. anti 



is clone is a descended of 2C0F9 and was found to >e a better 
ioody producer than 260F9. 

summary, the presem invention is seen to provide a combination therapy tor 

■tumor mono*** antibody and*r immunotoxin and IL-2 together that « pharmacolog.cally effect,*. 



Claims 



55 i The use of a combination of IL-2 from a mammalia species and at least ne ^^TtT^r 
•.hat binds «electively to human ceHs and/or at least one immunotoxin that binds ^ »*«^ **™n tumc, 
ceUs in providing a m dication f r the th rapeutic or prophylactic treatm nt of tumor burden <n a warm 
blooded mammalian rrost. 
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2 '-i0 ' 
in:,0C'Cv :--a: 



3 A 'Z^Z r -S''-0^ 

- A rorrsDS-.iOr. 
t.l" -cr.- c rr.jxi'j'C. 



-e iL-2 vom a mammafcari soecres ard at least one monoclonal 
> n^.an turgor ceiis ar.c v a: '*as; one -^u^o.n T.a: o.ncjs select.veiy 

J. 7 f . c . a , C ntc-ra: c- sucojta-.oou:: oroonysc:* treats; o« tumo. *«c*r. 
-.--.:.-.~ : - 2 i':v e'iec^-e amcun:;. v iL-2 !'o-- a marroai.ar. soec.es anc! at 
mi ' -.rr< ^c-'ec-.iveiv - ce:is content: :nc- \-jrr.z- Ou'^en 

'....'. ec . e <o: ^a/enter* c suocutanecus r:0Dn ¥ :ac-.,c treatment ot tumor burden 
"-.na-.a'-'c'-rcaiiv e«ect.»e amount. =! iL-2 frorr a -r.amrr.ai.-ar. soeces and a: 



_,„ n .,-.„., 8 . ar ,: :D ccv -.nr. t/r.os selectively tc r.uma-. t-mc- cess. 
'"'c" : '-™$-'-'-. a-c-s:-- to Ca.m 3 w«ere.r. we oousKCr" c0r-.cr.5es an antisody mat selecvely 
. , .. ;:^ aB ^; BS: ;; d .e, ^an cancer ce«s and nas a 3 c- M eotyoe. at* °« n 9 

•ftP-.-c ,r oreast a~c or ovanan career. 

6 A crocsiwn accord.ng to c:*m 3 or c!a:m 4 where:, ■,, .-munoto.n f ^ ^ 

, c . ^ r to .j; cons.stmg o«. 250F9. 23001 1. 2<5S7. S20CS tl3Fi. ^o3^. 454C1 .. 2G3. -3F8. 

;.::':-:; a :; G ^s'^-.r. ,o«A-.0 367KS. <2lE8. 4S1C3. ^aiZ. 6S0E2. 7-MFe. 759E3. and ant.bod.es 
tna:"a"e"'^ : -,o^y'eqJ=vai e r !; tc a member o! sa.rj ~o JS and where* the .mmunotoxm composes a 

•erowar^^c^a^^ ^ ^ one e . claifn5 3 := . 5 T.e l'--2 -s *uman iL-2 and the 

■ e " --,ar-.aceuticaiiv accestarjie ca-ne' nec-ium 

" ' r: ' -^s.Mr/^cord'iac to anv one of carms 2 to 7 the iL-2 :s mature human !L-2. des-aia- 

.2;.--,. "c.es-aia-lL-2....^;^.. "L-2„ :i; . <L-2. u ,c. lL-2*.,^,*. Oes-a.a-lL-2. or oes-ala^L-2 
V 7. , - ^ E .-^ a!iar ->er-,ej and at teasl one .mmunotox.n that D.nos select.vely .0 cells 

^'^.^ anricr at Jeast one monoclonal ancoody mat bmds setecSveiy to human tumor 
n'..r^ *.< e ".- a -l-bos io' tneraaeaac or prophylactic treatm** of tumor burden in a «arm-bloOded 
" f^, compr^inc acmin !S ;ering to said host a pharmacolog.cally e«ective amount of a comb.na- 

t-c-.'ci sa* iL-2. immuno:ox,n( S -, and/or artibodyfies) cotionaliy with the ccmponents of said comb.nat.on to 
a-t-ri-iistered separately to the host. _ 
" I.., and immunoto»n and-or anfbody according to CJairr. 9 w-.ere.n the .mmunotoxin comprises 0 
ron A chain conjugated to a monoctonal anybody that binds se.eovely to human .breast 
aVc-cr ovanar. cancer cells ar.d has a G cr M .sotype. and wr.ere.n the tumor burden oe.ng treated .s breast 

2r ' C Tt °S 2 l»rimmur.oto^ and or antibody according to cla.m 9 or claim 10 wherein the antibody is 
<;?nc° o' 250F9 anc tr.e hos: is human. 

!L-2 and .mrtunotoxin ar.d,'or antibody according to any one 0: claims 9 to 11 wherein me 

ccmivnaticn is administered in repeated doses. 

- A proces« for th- preparation ol a composition suitable lor parenteral or subcutaneous adm.fi.stra 
•ran - mammalian hosts lor ^eraoeutic cr prophylaaic treatment of cancer comprising mixmg ^ether or 
,~ su _ h os€ ,:. 2 . r cm a mammalian species and at least one monoctona! ansbo-v mat b.nds 
sele^veiy to human turrc: ceEs and'or at ieast one immunotown that binds selertvely to human tumor 
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